The case of a 29-year-old man is reported who presented with a gradually progressive, painless decrease in vision over 10 years. Anterior segment examination with a slit lamp revealed anterior lenticonus in both eyes. The patient had previously been diagnosed with bilateral sensorineural deafness, however investigations revealed microscopic haematuria and renal insufficiency that subsequently led to a diagnosis of classical Alport syndrome. Since the patient's quality of vision was severely affected by the bulging anterior lens capsule, surgical treatment was required. Clear lens phacoemulsification with continuous curvilinear capsulorhexis and foldable intraocular lens implantation were performed in each eye 2 days apart. One week after surgery, visual acuity was excellent in both eyes. Clear lens phacoemulsification with continuous curvilinear capsulorhexis and foldable intraocular lens implantation was a safe and effective therapeutic choice in this patient for the management of anterior lenticonus due to Alport syndrome.
Introduction
Alport syndrome consists of the clinical triad of hereditary progressive nephritis, sensorineural deafness and ocular abnormalities. 1 The diagnosis of Alport syndrome is based on clinical and morphological criteria. According to Flinter and Chantler, 2 at least three of the following criteria need to be present: a positive family history of haematuria with or without progression to end-stage renal disease; progressive sensorineural hearing loss; YB Liu, SJ Tan, ZY Sun et al. Surgical treatment of anterior lenticonus due to Alport syndrome characteristic ocular changes (anterior lenticonus and/or maculopathy); and ultrastructural changes (thickening and splitting) of the glomerular basement membrane.
The main underlying problem is defective synthesis of type IV collagen. 3 This protein is probably common to the basement membranes of the glomerulus, cochlea, retina, lens capsule and cornea. About 80% of those with Alport syndrome have the Xlinked form of the disease, which is caused by mutations in COL4A5, the gene encoding the α5 chain of type IV collagen. About 40% of males with X-linked Alport syndrome exhibit characteristic ocular anomalies, 4 which include dot-and-fleck retinopathy, posterior polymorphous corneal dystrophy and anterior lenticonus. Anterior lenticonus is considered a distinctive sign of Alport syndrome and is found in 25% of patients, more commonly in men than in women. 5 -7 The diagnosis of lenticonus is essentially clinical and is made on biomicroscopical examination. Treatment includes spectacle correction and/or surgery.
The present case describes a patient with anterior lenticonus in both eyes due to Alport syndrome who was treated with continuous curvilinear capsulorhexis and phacoemulsification with intraocular lens implantation and achieved excellent visual results.
Case report
A 29-year-old man experienced a gradually progressive, painless decrease in vision over 10 years that affected both eyes. Systemic examination was unremarkable. The patient's best-corrected Snellen visual acuity was 20/80 in the right eye and 20/40 in the left eye, with a correction of -0.5 diopter sphere in both eyes when the pupils were not pharmacologically dilated. Anterior segment examination with a slit lamp revealed normal corneas and anterior lenticonus in both eyes ( Fig. 1 ). Distant direct ophthalmoscopy showed the oil droplet reflex in both eyes (Fig. 2 ). Fundus examination was normal with no evidence of fleck retinopathy. Intraocular pressure and fluorescein angiography were normal.
The patient also had progressive hearing loss and had previously been diagnosed with bilateral sensorineural deafness. He did not have a history of haematuria, but urine examination showed microscopic haematuria and renal function tests demonstrated renal insufficiency. He had one brother who had died of renal failure. A diagnosis of classical Alport syndrome was made based on the history and clinical features that fulfilled the following three of Flinter and Chantler's 2 diagnostic criteria: renal involvement, deafness and lenticonus.
Since the patient's quality of vision was severely affected by the bulging anterior lens capsule, surgical treatment was required. A clear lens phacoemulsification with corneal incision and foldable intraocular lens implantation were performed under topical anaesthesia in each eye 2 days apart. An anterior chamber maintainer connected to a bottle of balanced salt solution was inserted and a self-made 27G needle pinhead was used to perform continuous curvilinear capsulorhexis starting in the mid-periphery. Hydrodissection and phacoemulsification were then carried out and a hydrophilic acrylic foldable lens (Akreos ® Adapt; Bausch & Lomb, Rochester, NY, USA) was implanted. The anterior chamber maintainer helped to keep the anterior chamber stable throughout the operation, and there were no intraoperative complications. Vision was 20/25 unaided on the day after the operation. The post-operative period was uneventful. One week after surgery, the best-YB Liu, SJ Tan, ZY Sun et al. Surgical treatment of anterior lenticonus due to Alport syndrome corrected visual acuity was 20/20 in both eyes and a well-centred posterior chamber intraocular lens was seen bilaterally on examination.
Discussion
In 1927, Alport 8 recognized the association of deafness with hereditary nephritis, a syndrome that now bears his name, however the association with anterior lenticonus was not recognized until much later. 1, 9 Anterior lenticonus is a progressive developmental anomaly that is bilateral in 25% of patients. 7 It is not present at birth but usually manifests during the second or third decade. 10 It may lead to visual loss, but cataract extraction and intraocular lens implantation can improve the patient's visual acuity, as has been reported previously. 11 Despite the fragility of the lens capsule in patients with Alport syndrome, Grondalski and Bennett 12 advocated lens removal for anterior lenticonus rather than correction of the refractive error. Clear lens phacoemulsification has been shown to be an excellent surgical procedure for the treatment of anterior lenticonus in patients with Alport syndrome, allowing for rapid visual rehabilitation. 3, 13 Kato et al. 14 
reported a case of anterior lenticonus
that was treated with phacoemulsification and intraocular lens implantation. They advised caution while attempting intraocular lens implantation into the lens capsule of patients with Alport syndrome as the lens capsule may be particularly fragile. The association of capsular fragility with anterior lenticonus due to Alport syndrome has also been reported by Choi et al. 15 However, Aslanzadeh et al. 16 found that the anterior capsule was relatively elastic, making the capsulorhexis difficult technically. They started with a relatively small capsulorhexis and tried to pull it toward the centre; a small peripheral widening of the capsulorhexis developed but was managed without serious complications.
The present report describes the treatment of both eyes of a patient with anterior lenticonus due to Alport syndrome. The patient underwent continuous curvilinear capsulorhexis and phacoemulsification with implantation of a foldable posterior chamber intraocular lens, and a satisfactory best-corrected visual acuity was achieved.
These findings are comparable to those reported by Zare et al. 11 We used an anterior chamber maintainer connected to a bottle of balanced salt solution to control the posterior pressure so that capsulorhexis could be completed using a self-made 27G needle pinhead. Since the anterior capsule is more fragile at the poles than at the periphery, 15 the capsulorhexis was started in the mid-periphery rather than at the centre of the capsule as in conventional continuous curvilinear capsulorhexis. This was important as it avoided inadvertent spontaneous rupture of the lens capsule, which is thin and fragile in Alport syndrome. 11 The implant was a hydrophilic acrylic foldable one-piece intraocular lens that features four haptics for stable fixation within the capsular bag and reduces the possibility of rupture of the lens capsule. In conclusion, the use of an anterior chamber maintainer to control posterior pressure and continuous curvilinear capsulorhexis starting slightly away from the centre of the anterior capsule to avoid radial tears makes clear lens phacoemulsification with foldable intraocular lens implantation a safe and efficient therapeutic choice for the management of anterior lenticonus, with or without associated cataract, in patients with Alport syndrome.
